A Survey Among Nutritional Anaemia in Pregnancy Pregnant and Non-pregnant Women in a Rural District of Western-java, Indonesia by Martoatmodjo, S. (Soekartijah) et al.
Bulletin Penelitian Kesehatan 
Health Studies in Indonesia 
Vol. I1 No. 7 
1974 
A SURVEY AMONG NUTRITIONAL ANAEMIA IN PREGNANCY 
PREGNANT AND NON-PREGNANT WOMEN IN A RURAL 
DISTRICT OF WESTERN-JAVA. INDONESIA. X) 
* Soekartijah ~artoatrnodjo,*) Muhilal,*) M . ~ n o e h , * ~ ~ s a i n i ,  ) ~ h . ~ . ~ n ~ k u w , * * )  
Dradjat D.Prawiranegara. 
Penyelidikan ini dilakukan didaerah pegunungan di Jawa Timur pada masyarakat dengan 
penghasilannya rendah, ~rn:ri!c mengetahui sampai berapa jauh anemia terdapat pada ibu hamil 
maupun pada wanita dewasa normal. 
Ternyata 60 - 85 per cent dari seluruh wanita yang hamil maupun tidak hamil menderita 
nutritional anemia ringan muupun sedang. Sedangkan bagimereka yang mempunyai nilai haemoglobin 
rendah tidak harus selalu diikuti dengan rendahnya kadar protein serum, Packed Cell Volume, 
maupun serum iron. 
Hal ini mungkin dapat diterangkan karena adanya beberapa makanan yang dipantang sewaktu 
hamil dan juga oleh karena 80 per cent dari total calori yang didapat adalah berasal dari beras dan 
h - 7 per cent calori lainnya berasal dari ikan asin. 
Satu-satunya sumber protein mereka adalah jicga dari ikan asin. 
Dari hasil penyelidikan Tjiat dan Soedarmo di Rumah Sakit Umum Jakarta didapat juga 
hasil bahwa 50 per cent dari ibu-ibu hamil menderita anemia ringan, 40.0 per cent anemia sedang, 
dan 9.0 per cent anemia bemt yang kesemuanya itu disebabkan oleh karena nilaigizi makatzan mereka 
vatzg kurang. 
Nutritional anaemia has been defined as 
a condition in which the haemoglobin content 
of the blood is lower than normal, due to  
a deficiency of whatever cause, of one or 
more essential nutrients for erythropoesis. 
Attention has to  be called t o  the problem 
of anae!nias of pregnancy, which has been 
considered t o  be of great publi'c importance, 
particularly in developing countries. 
Results of the nutritional studies in preg- 
nancy carried out by Tjiat and Soedarmo a t  
the General Hospital, Jakarta, were that more 
than 50 per cent of the cases showed an 
insufficient food intake and the haemoglobin 
levels were rather below normal. Tjiong found 
that 50 per cent of  the pregnant women 
were suffering from mild anaemia, 40,O per 
cent from moderate and 9.0 per cent from 
severe anaemia. 
It is necessary to  get data t o  what extent- 
nutritional anaemia in pregnancy occurs in 
Indonesia, especially in the rural areas. A near 
by  rural area, from the Nutrition Research 
Institute Bogor, has been chosen to make 
this study possible. This study was supported 
by the five year's development plan of the 
Indonesian Government. 
MATERIALS AND METHODS. 
The suitable village had an altitude below 
1000 m .  There were 100  pregnant women, 
*)  Nutrition Research Institute, Semboia Unit. Spread out over the a cbntrol group 
Ministry of Health. Republic of Indonesia. 
Bogor. 100  non-pregnant women of child bearing 
- - 
**) Red Cross Hospital, Bogor. 
* * * )  Nutrition Institute. Ministry of Health. Re- age, nei&bours of the pregnant were 
~ub l i c  of Indonesia. Jakarta. taken. The husbands were labourers. farmers 
X) Presented at the Seminar on Public Health 
Research. July 30 - August 4, 1973, Jakarta, or retailers and could be classified in the low 
Indonesia. income group. 
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Clinical examination was done to obtain 
clinical findings of anaemia (4). Stool examina- 
tions were performed for tlie determination 
of ova or cysts of the intestinal parasites. 
At the same time capillary blood was drawn. 
The cyanmethemoglobin technique was used 
for haenloglobin determination. Packed cell 
vokme was determined using heparinized mi- 
crotubes. Serum iran and total iron binding 
capacity were d e t e r ~ ~ ~ i n e d  by the Ramsay 
method. Total serum protein was done accord- 
ing to the Biuret method. (D.O. Brein & Frank 
A.Ibbott 1963,; W.S. Simaniora 1961 ). 
T l ~ e  weighing method was used for dietary 
survey. All food were wieghed during three 
Tabla 1. The averas dally fwd mnwmption lin gmms, edible portion) 
Pregnant w m m  
Non- 
Trimsrtar Trimester Trimester prsgnant 
K,"* of food 1 2 3 
-ma 
N 2 0  N 3 0  N 2 8  N 69 
Rice 
Other cerWls 
Rmts and tub"  
Dried ulted fish 
Frmh flsh 
MWt 
Eggs 
Bean:, nuts and thaa 
Products 
Vegatablm 
Fruin 
Oils and fats 
Supar 
Findine for second third trimmer w r e  not obtain4 f r m  IowitudiMl 
Obse~lltions. they mpresent the Cros Isctional outcome of all P n g  
mnt woman, divided ~n subgroups trimester 1. 2 pnd 3. 
Fat was mostly from cuconuto~l .  
Some food were prohibited during preg- 
nancy, due to  the local customs. During the 
tliird trimester of pregnancy the amount of 
rice, roots, tubers, meat and egg were limited. 
Jays for each sample. The amount of thc 
~ndividual nutrients was calculated from tllc 
Indonesian food table. 
RESULTS AND DISCUSSION. 
Dietary Study. 
Table 1 shows the average daily food con- 
sumption. It shows that rice was the staple. 
The main source of anip~al protein food was 
dried salted fish. Fresh fish. eggs and meat 
were used occasionally by some families i n  
very snlall alnounts. 
Vegetables were not consumed as many as 
one would expect. Fruit was not regularly 
~ ~ ) I ~ S L I I I I C ~ .  
Table I! shows the composition of tlle 
average daily diet calculated from the Indo- 
nesian food composition table. Rice ft~rnished 
about 8 0  per ccnt of the total calories in 
hot11 groups and 6 - 7 per ccnt of t l ~ c  total 
calories came from salted dried fish. the or114 
source of animal protein. 
Figure illustrates the percentage deviation 
I'ronl tlie Indonesian recomnicnded dietar! 
allowances for calories, protein, calcium, iron. 
etc. 
Table 2. Avanpa &ily calorie and nutrient intake 
Nutrients 
Calorie 
Total protein lgl 
Animal protein Ig) 
Fat (01 
Cakium Imgl 
Iron ImaJ 
Vit.A.. Carotssn lI.UI 
Vit.81 lmcgl 
Vi1.C lmgl 
Pregnant womn XI 
Trlmanar Trlmntar Trimester 
1 2 3 
N - 2 0  N-30 N - 2 8  
1346 1285 1273 
37.5 33.5 35.5 
8.1 9.2 9.9 
15.7 19.8 18.3 
208 218 217 
8.6 8.1 9 
2916 2458 2886 
780 549 584 
20 18 22 
Non- 
pregnant 
women 
N - 69 
1434 
39.7 
9.4 
17.4 
246 
9.8 
2244 
874 
21 
XI SBO note at Table 1. 
Most 01' the wolnen had a very low food 
intake. The food consiuned during pregnancy 
was lower than for the non-pregnant state. 
The main short c o ~ i ~ i n g s  were estimated for 
calcium and vitamin C. 
Blood examinations. 
Haemoglobin ( Hb ). 
Tjiong considered arlaernia with a Hb level 
lower than log per cent during pregnancy 
and 1 1  .Sg per cent for the non-pregnant statc. 
In pregnancy between 8 - 10 g per cent wa\ 
considered to reflect mild anaemia and lowet 
than 8 g per cent was citllcr  noder rate O I  
severe. In the non-pregnant state 10 - 1 1.5 g 
per cent was considered mild anaemia and 
lower than 10 g per ccnt moderate or severe. 
Corresponding borderline values for packed 
cell volume might be obtained by ~nult i -  
Fig. Adequacy of calorie and nutrient intake of the pregnant and the nonpregnant women 
in percentage of the Recommended Dietarv allor~ances for Indonesia. 
% Recommended 131etary allowances fOr u ~ e . ~ a l n d o n e s & a  lo01 
90 
- 
C a l o r ~ e  P r o t e ~ n  Calc~ urn l ron Vit A, Carotcen V1t.13, V1t.C > 
. z 
0 
4 
1. nonpregnant woman (W.69) 
2.  regnant woman trlmcstur r (Us 20) 
3. - .I . n ( N = 3 0 )  a (m~rnol p r ~ t e ~ n  
4. 11 n as X. Ct+=28) 
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plying by three tile haemoglobin levels men- considerable number of cases had moderate 
tioned above. or severe anaemia, during pregnancy (16 per 
cent) and even so in the non-pregnant state- In this study the same criterions were used. (33 per cent). If the criterion of W.H.O. was 
Table 3 : there was a high prevalence of used, the anaemia cases were higher : 97  - 
mild anaemla irrespective o f  being pregnant 100 per cent during pregnancy and 88 per cent 
(57 per cent) or not (45 per cent), and a in the non-pregnant state. 
Table 3. Haemoglobin levels with low serum iron and low serum protein levels 
Pregnant women X)  
Haemoglobin lewkls Non-pregnant 
(911 00 rnl) Trimester 1 Trimester 2 Trimester 3 women --
6 and less 
6.1 - 7 
7.1 - 8 
8.1 - 9 
9.1 - 1 0  
10.1 - 11 
11.1 - 1 2  
12.1 - 13 
13.1 - 14 
Average hemoglobin level 10.3 t 0 . 9  9.6 +_I .1 
Mild and moderate anemia (percent) 86 65.6 
Anemia, crtterion of WHO (percent) 100 97 
a = serum iron less than 60 mcg per cent; 
b = serum protein less than 7 g per cent; 
c = serum iron less than 50 rncg per cent; 
d = serum protein less than 6.5 g per cent; 
1 ) 2 women with hemoglobin less than 11.5 g/100 rnl; 
2) 10 women with hemoglobin less than 11.5 g/100 ml; 
X )  see note under table 1 
From this table it  appeared that : 
' - about 9 0  - 100 per cent of the non- 
pregnant as well as of the pregnant 
women with low S.I. (lower than 50  mcg 
per cent during pregnancy, less than 60 
mcg per cent in the non-pregnant, state 
had also subnormal Hb; 
- but between 50  - 73 per cent of the 
non-pregnant as well as of  the pregnant 
women with low Hb had normal serum 
irons. 
The number of low serum protein (S.P.) values 
(lower than 6.5 g per cent in pregnancy and 
lower than 7 g per cent in the non-pregnant 
state) occur all over the range of low as well 
as normal Hb's : 
- about 42 - 6 0  per cent of the pregnant 
and the non-pregnant women with low 
serum protein had also low H b ;  
- but about 35 - 6 0  per cent of the preg- 
nant and the non-pregnant women with 
normal Hb had low serum protein. 
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Table 4. Several hematocr~t values with other blood components 
Pregnant women X) <' Non-pregnant 
Hematocrit values 
Trimester 1 Trimester 2 Trimester 3 women (percent) 
Average hematocrit 37.522.9 33.8-3.1 33.9 22.9 37.3 L3 .2  (PMI cent) 
X )  See note at table 1. 
a = hemoglobin less than 11.5 g/100 ml; 
b = serum iron less than 60 mcg per cent; 
c = serum protein less than 7 g per cent; 
d = hemoglobin less than 10 g/100 ml; 
e = serum iron less than 50 rncg; per cent; 
f = serum protein less than 6.5 g per cent; 
Table 5. Several serum iron values with other blood components 
Pregnant women X )  Non-pregnant 
Serum lron values Trimester 1 Trimester 2 Trimester 3 women 
(mcg) -- 
N = 2 1  a b N = 3 8  c d N = 3 9  c d N = 8 1  a b 
Less than 20 
21 - 30 
31 - 40 
41 - 50 
51 - 60 
61 - 70 
71 - 80 
81 - 90 
91 - 100 
101 -110 
111 - 120 
Average serum lrom 72.6 t 2 7 . 3  70.2 2 18.8 63.6 L19.9 
Anemi with iron 
depletion (percent) 28 
X )  See note at table 1. a = hemoglobin less than 11.5 g/100 ml; 
b = transferrin saturation percentage less than 18 per cent; 
c = haemoglobin less than 10 g/100 ml; 
d = transferrin saturation percentage less than 15 per cent; 
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Table 6. Several total iron binding capacity values with other blood component 
Pregnant women X )  Non-pregnant 
T.I.B.C. values Trimester 1 Trimester 2 Trimester 3 women 
(mcg/100 ml)  
N = 2 1  a b c N = 3 8  d e f N = 3 9  d e f N = 8 1  a b c 
Avemge T.I.B.C. 
mcg/100 ml 
X )  See note at table 1. 
a = hemoglobin less than 11.5 g1100 ml; 
b = serum iron less than 6 0  mcg per cent; 
c = transferrin suration percentage less than 18  per cent; 
d = .hemoglobin less than 1 0  g1100 ml; 
e = serum iron less than 50  mcg per cent; 
f =. transferrin saturation percentage less than 1 5  per cent; 
Packed cell volume. mias coinciding with low and normal binding 
capacities most probably indicated protein defi- 
: Up P'V.C' 36 per cent ciency as a cause of anaemia in this survey. bloods have low Hb's, but from a P.C.V. of 
when infection could be excluded. 36 per cent and more both normal and low 
Hb concentrations occur frequently. Low S.I.'s 
and low serum proteins occur all over the range Clinical examination. 
of P.C.V.'s. 
Serum iron (S.1.). 
. , 
Table 5 : The low Hb levels are spread 
all over the range from low to the higher 
levels for S.I. Thus there were many anaemic 
women, who had normal S.I.'s as well as 
normal saturation percentages. 
Total iron binding capacity (T .I.B.C.)> 
Table 6 : Again low Hb's and low S.l.'s 
occured all over the range from the lowest 
T.I.B.C. till 500 mcg/100 ml, but many of 
the samples which showed iron depletion 
(transferrin saturation percent less than 15 per 
cent and less than 18 per cent) had normal 
or even low iron binding capacities. 
Only few of the blood salnples had this 
high T.I.B.C. in the second and third trimester 
of pregnancy. Therefore the many mild anae- 
All of the women examined were not re- 
ported as sick and did their ordinary daily 
work. Table 7 gives a ficture of the results 
of the clinical examination. 
The high prevalence of mild and moderate 
anaemia as was characterized in first instance 
during this screening by the finding of 60 to 
85 per cent low and borderline haemoglobin 
- 
levels, most probably due to a multiple nutri- 
tional cause. The vast majority of the pregnant 
and non-pregnant women surveyed in this study 
live on a diet containing far less calories and 
in particular far less animal protein than wris 
considered 'necessary for the maintenance of 
health. 
The supply of vitamin C in this survey was 
vary poor indeed, which could have contri- 
buted to folic acid deficiency anaemia among 
these groups. 
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Table 7 Summary of the clinical examination 
Pregnant women Non-pregnant 
Subjects examined Trimester 1 Trimester 2 Trimester 3 ' women 
( N  = 22) ( N  = 3 7 )  ( N  = 4 0 )  ( N  = 84)  
Clinical examination (per cent of subjects) 
- blood pressure 135190 5 1 4  8 12 
- heart murmur - - - 1 
- jaundice - 3 - - 
- complaints of weakness, gid- 
diness, anorexia or dyspnoea 4 5  8 8 5 
- conjunctival pallor 14 33 33 21 
- angular cheilosis 1 4  3 5 7 
- goitre - - - 4 
Intestinal parasites (per cent of subjects) 
none 9 4 3 18  
Ascaris lumbricoides 4 7  52  6 5  5 7  
Hookworms - - 2 - 
Trichuris trichiura 5 - 9 3 
Entamoeba coli 14 11 1 2  1 5  
Entamoeba histolytica 14 26  1 2  1 2  
Others non-pathogenic 56 4 8  70  5 9  
Megaloblastic anaemia with or without evi- -ported as sick and did their ordinary daily 
dence of iron deficiency would probably be work. 
found in many patients with Hb levels of Not all low Hb values were correlated with 
9 g per cent or less. low serum protein levels, low serum iron or 
Mild anaemia was certainly not the earliest low P.C.V. The concidence of low serum 
sign. Iron depletion (without anaemia) might protein with both low and normal Hb values 
effect both the health of the mother during suggested that protein undernutrition was 
pregnancy and the development of the unborn another contribution to the occurence of mild 
child, before anaemia as a clinical manifestation anaemia irrespective of iron. The average of 
could be diagnosed. 
Summary. 
This study on nutritional'anaemia in preg- 
nancy dealt with dietary and socio economic 
survey, clinical examination, blood determina- 
tion of 99 pregnant and 84 non-pregnant 
women from low income group at village 
Bendungan. 
There was not much variety in the kind of 
food consumed. Rice furnished about 80 per 
cent of the total calories in both groups and 
6 -.7 per cent of the total calories come from 
salted dried fish, the only animal protein 
source. There was an inadequate intake when 
the transferrin saturation percentage was an 
the borderline level. 
It could be assumed that there was a high 
prevalence of mild and moderate nutritional 
anaemia (60 to 80 per cent) amoRg the preg- 
nant and non-pregnant women in this village. 
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